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Case Report
A Potentially Catastrophic Anatomical Variation: Aberrant
Internal Carotid Artery in the Middle Ear Cavity
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Aberrant internal carotid artery (ICA) is a rare but a very important vascular anomaly of temporal bone. Misdiagnosis of the
anomaly may lead to massive hemorrhage and severe complications during otologic procedures. It is essential to keep this anomaly
inmind for any otologic surgeon to prevent catastrophic complications.Wepresent a case of aberrant ICAappeared as a nonpulsatile
middle ear mass. The patient had a complaint of hearing loss, and the otoscopic examination of the patient revealed a tympanic
membrane perforation and a blue-reddish retrotympanic mass. Multidetector computed tomography (MDCT) is a useful tool that
may provide excellent visualization of temporal bone for the diagnosis of aberrant ICA. Otolaryngologists should be aware of the
possibility of a vascular anomaly of temporal bone when a patient presents with a blue-reddish mass in the middle ear.

1. Introduction

An aberrant internal carotid artery (ICA) in the middle ear
is a rare but an important vascular anomaly of the temporal
bone that every otolaryngologist and radiologist should know
about [1]. It is generally accepted to be a collateral pathway
that occurs as a result of agenesis of the first embryonic
segment of the ICA [2]. The clinical symptoms and signs
of aberrant ICA are often nonspecific and include hearing
loss, pulsatile tinnitus, and a retrotympanic mass behind the
anteroinferior part of the membrane [3, 4].

It can mimic glomus tumors and other vascular temporal
bone lesions (dehiscent jugular bulb, cholesterol granuloma
and petrous carotid aneurysms, and pseudoaneurysms and
hemangiomas) [5, 6]. A misdiagnosis of this anomaly may
subject patients to aural bleeding during myringotomy or
tympanotomy and serious consequences which is potentially
life threatening.

We report a case to describe and highlight the clinical and
radiological features of the aberrant internal carotid artery
and to discuss strategies for diagnosis and management.

2. Case Report

A 47-year-old female patient presented to our clinic with a
five-year history of hearing loss in the left ear. Her otoscopic
examination revealed a central tympanic membrane perfora-
tion and a nonpulsatile blue-reddish mass protruding from
the middle ear cavity. She did not have a history of discharge
or bleeding from her left ear (Figure 1). Pure tone audiogram
showed 38 dB conductive hearing loss of the left ear.

Computerized tomography scanning of the temporal
bone was performed, and a left-sided aberrant ICAwith bony
dehiscence of the carotid canal was seen (Figure 2). Multide-
tector computed tomography (MDCT) of the temporal bone
revealed protrusion of the internal carotid artery into the
middle ear and showed a reduced diameter and lateralization
of the left ICA compared to the right ICA (Figure 3).

On the MDCT, the tympanic canalicus was seen as
expanded, and the external carotid artery (ECA)was entering
to the left middle ear and had a connection with the horizon-
tal (petrous) part of the internal carotid artery (Figure 4).
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Figure 1: Nonpulsatile blue-reddish mass behind the perforated
tympanic membrane.

Figure 2: Axial CT scan of the temporal bone showing the aberrant
carotid artery, entering the tympanic cavity through a dehiscent
carotid plate.

The right ICA was normal, and there was no intracranial
aneurysm, arteriovenous malformation, or other persistent
embryological vessels.

She was informed about the diagnosis and the possible
complications of middle ear interventions. The patient was
managed with conservative treatment.

3. Discussion

Vascular anomalies of the temporal bone are rare, but they
may become very important during middle ear surgery.
Possible vascular variations of the temporal bone are the
aberrant internal carotid artery, high jugular bulb, persistent
stapedial artery, dehiscent carotid artery canal, and dehiscent
high jugular bulb [4, 7]. An aberrant ICA has an incidence of
less than one percent [7, 8].

Moret at al. explained that the aberrant ICA actually rep-
resents an enlarged inferior tympanic artery anastomosing
with an enlarged caroticotympanic artery when the cervical
segment of the ICA is underdeveloped or has regressed
during embryogenesis.The aberrant ICA enters the tympanic
cavity through an enlarged inferior tympanic canaliculus,
courses through the tympanic cavity under the cochlear
promontory anteriorly, and thenmedially enters the horizon-
tal carotid canal through a dehiscence in the carotid plate
[9]. As distinct from previous reports, our case showed us

Figure 3: MDCT showing reduced diameter and lateralization of
the left ICA compared to the right ICA.

Figure 4: MDCT showing that the ECA was entering to the left
middle ear, and the tympanic canaliculus was seen as expanded
and had a connection with the horizontal (petrous) part of internal
carotid artery. JB: jugular bulb, ECA: external carotid artery, and TC:
tympanic canaliculus.

actually that ascending pharyngeal artery does not enter the
tympanic canaliculus, and external carotid artery enters itself.
Rarely, the carotid plate may be dehiscent allowing the artery
to herniate into the tympanic cavity [10].

One of the most accepted theories of aberrant ICA
belongs to Lasjaunias and Santoyo-Vazquez [11]. According to
this theory, the persistence of embryologic pharyngeal artery
causes the blood flow from ascending pharyngeal artery to
inferior tympanic artery, and this will delay the progress of
the cervical part of ICA.

There are specific radiological and clinical findings of
aberrant ICA: (1) soft tissue mass in themiddle ear; (2) defec-
tive thin bonny membrane around the mass; (3) the mass
lies from the promontorium to the tympanic membrane; (4)
the artery which lies below the incudostapedial joint causes
conductive type hearing loss; (5) the absence of the proximal
part of the carotid canal; (6) the enlargement of tympanic
annulus [1].

The clinical symptoms and signs of an aberrant ICA are
often nonspecific or absent. Hearing loss is themost common
presenting symptom; others include pulsatile tinnitus, serous
otitis media, otalgia, and aural fullness [3, 6, 8]. In this
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case, the only symptoms were conductive hearing loss and
aural fullness. Audiometric results and aural fullness may
be attributed to malleus or incus blockage or associated
middle ear disease. The patient’s clinical situation could
have been considered as a glomus tumor or other vascular
malformation. However, a tympanic mass due to an aberrant
ICA looks different from a glomus tumor: anterior, pulsatile,
and white or rosy, but it is not always pulsatile such in this
case. After a careful assessment of the patient, if the surgeon
has any clinical doubt about the possibility of an aberrant
ICA, a CT scan of the temporal bone should be performed
before any middle ear surgery [5, 12].

Radiological investigations should be performed for eval-
uation of middle ear vascular anomalies [3, 6]. Computed
tomographic scan has become the standard for diagnosis.
It is useful to determine the dehiscence of the bony canal
of the ICA and the relation between the ICA and middle
ear structures [13]. MDCT provides excellent visualization
of the external carotid artery anastomoses with the internal
carotid artery in the middle ear cavity. In this case, MDCT
showed the dehiscent bony plate along the petrous part of the
ICA, a reduced diameter of the petrous ICA, hypoplasia of
the vertical segment of the carotid canal, an external carotid
artery entered the tympanic canaliculus itself, any brunch
of carotid artery did not enter, and an enhancing mass in
the hypotympanum. On MDCT scan, these were the main
parameters that we used to diagnose the aberrant ICA.

In case of an asymptomatic and proven aberrant ICA,
most authors recommend a conservative approach [14, 15],
as opposed to Ruggles and Reed [16], who advocated surgery
to relieve the patient of troublesome symptoms (tinnitus
and hearing loss) and to prevent possible destruction of
the middle structures and formation of an aneurysm. In
case of chronic middle ear infection or to reduce tinnitus,
however, surgical treatment is indicated, including covering
the aberrant vessel with bone and soft tissues or trimming
the handle that touches the exposed ICA [16, 17]. Therefore,
the benefit of the surgery must be debated against the risk
of possible consecutive neurological disorders and serious
bleeding complications.

In conclusion, the otolaryngologist should be aware of
the vascular malformation of the temporal bone. We thus
recommend that aberrant ICA should be kept in mind in
otologic patients to prevent possible dramatic surgical com-
plications. The diagnosis of AICA is very easy with the help
of MDCT. Also this is the first report to show the aberrant
internal carotid artery different from the other reports.
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